Using life satisfaction as a direct measure of individual utility has become popular in the empirical economic literature. In this context, it is crucial to know what circumstances or changes the measure is sensitive to. Is life satisfaction a volatile concept that is affected by minor changes in life circumstances? Or is it a reliable measure of personal happiness? This paper will analyze the impact of a catastrophe, namely the nuclear catastrophe of Chernobyl, on life satisfaction. I use longitudinal data from the German Socio-Economic Panel Study and especially information collected on a monthly basis which allows the researcher to study calendar effects. The following clear-cut results are found. While concern about the environment rose immediately after the nuclear incident, life satisfaction changed little. This suggests that although people were aware of the severity of the catastrophe, they did not feel that their individual well-being had been affected. This finding is highly relevant to the life satisfaction literature as it shows that the life satisfaction measure is very stable and robust against societal and global events. It is shown to predominantly reflect personal life circumstances like health, employment, income, and the family situation and this relationship is apparently not disturbed by global events. Thus, my results reinforce previous findings on the relationship between life satisfaction and individual life characteristics as the stability of their outcome measure is approved.
Introduction
Research in the field of subjective well-being (happiness studies) has increased remarkably in recent decades. In order to draw conclusions from the analysis of subjective well-being, one needs to know what kind of changes and circumstances they mainly depend on. Especially the question is important if minor events disturb the measured values of satisfaction with life. This paper will demonstrate that life satisfaction -a cognitive measure (which is distinguished from affective well-being measures, cf. Schimmack et al. 2008 ) -was not sensitive to the nuclear catastrophe in Chernobyl on April 26, 1986 , although people were fully aware of its severity. The subjective measure of satisfaction with life is, however, closely related to individual life circumstances like health, income, employment, and family status.
For the following analysis, I use data from the German Socio-Economic Panel (SOEP), an annual household panel study. It spreads fieldwork over a period of several months, allowing researchers to analyze abrupt events and their impact on living conditions and well-being. The present paper exploits this feature of SOEP, which has been used surprisingly rarely in the research to date (Dittmann 2005 ).
The paper is organized as follows: Section 2 provides some methodological background of the life satisfaction literature and the econometric method I used. Section 3 describes the SOEP data. Section 4 gives estimation results for the analysis of life satisfaction and people's concerns about environmental protection. Section 5 concludes.
Methodological background
A comprehensive general survey of the happiness research dealing in particular with conceptual and methodological issues has been provided by Kahneman, Diener, and Schwarz (1999) and also by Frey and Stutzer (2002) . The concept of subjective well-being presents a contrast to standard economic theory, which employs an "objectivist" position based on observable individual choices. Frey and Stutzer (2002, p. 405) argue in favor of the life satisfaction concept, saying that "a subjective view of utility recognizes that everybody has their own ideas about happiness and the good life" and that "people are reckoned to be the best judges of the overall quality of their lives, and it is a straightforward strategy to ask them about their well-being". The authors explain that behind a person's score lies a cognitive assessment of their life circumstances compared to other individuals, to future expectations, as well as to past experiences.
Several authors have approached the validity question, i.e., whether happier people actually report higher life satisfaction scores than less happy individuals. They found subjective wellbeing correlated with physical evidence of affect such as smiling, laughing, heart rate measures, and electrical activity in the brain. Also, satisfaction measures are found to have relatively high test-retest correlations, which further points to the validity and stability of the concept (see, e.g., the review in Frey and Stutzer 2002) .
As a further stability test, it is now interesting to know how sensitive subjective well-being is to global events that do not directly affect individual lives but could influence the answers to the satisfaction question. This issue is approached in this paper.
The method I use for the life satisfaction estimation is Ordinary Least Squares (OLS), interpreting the life satisfaction variable as a cardinal scale and comparable across respondents.
1 Ferrer-i-Carbonell and Frijters (2004) have shown the importance of accounting for individual heterogeneity, which may be correlated with the error term and may thus cause some coefficients to be biased. However, in the present analysis I am interested in the effect of an exogenous event, the Chernobyl incident. It is very unlikely that the date of the interview, i.e., either before or after the Chernobyl incident, is correlated with individual characteristics. Hence, using OLS should be the adequate method for my purpose. 
Data
The analysis is based on the German Socio-Economic Panel (SOEP), a household panel study started in 1984. While being multi-disciplinary, it is clearly centered on the analysis of the life course and well-being. In the field of subjective well-being, the survey contains questions on general life satisfaction, satisfaction with certain life domains, as well as worries in particular domains. The original sample size was just below 6,000 households and included slightly more than 12,000 individual respondents in West Germany. 
Results
Model (1) in Table 1 (the first two columns) gives the result of an OLS regression of life satisfaction on the Chernobyl dummy variable and a number of socio-economic control variables (described above). One observes that life satisfaction declined on average by 0.15 points after the nuclear catastrophe. This corresponds to a decrease of 2.1 percent for the average respondent reporting a life satisfaction value of 7.23.
The coefficients of most control variables are significant and show the same sign as in most previous life satisfaction studies. 5 The conformity of these results with previous findings points to their validity. Hence, the Chernobyl effect should be meaningful as well.
To look at the evolution of life satisfaction in the years 1986 and 1987 in more detail, I
introduce monthly time dummies to the model in substitution for the Chernobyl dummy variable. Results for this second specification are shown in model (2) in Table 1 (third and forth column).
3 See, e.g., Clark and Oswald 1994 , Frijters, Hasken-DeNew, and Shields 2004a and 2004b , Winkelmann 2005 , Layard, Mayraz, and Nickell 2007 ; for a review of the life satisfaction literature see, e.g,, Easterlin 2001 , Frey and Stutzer 2002 , Kahneman et al. 2006 In DM and inflation-adjusted on the 1986 level. 5 Positive effects are identified here for the coefficients of income and for being married and living together (while the reference category is living alone). Negative effects are found for being male, living in a household with a person in need of long-term care, being disabled, being separated, divorced, or widowed, and for having children. The status of being in part-time employment, in (involuntary) unemployment, in military or civilian service (compared to being employed full-time) all have negative effects. The same is true for people not having completed any vocational degree (compared to having any vocational or higher educational degree). The negative sign of the age coefficient combined with the positive sign of the coefficient related to age squared point to a U-shaped age effect on life satisfaction. This phenomenon has been analyzed recently by Easterlin (2006) , Blanchflower and Oswald (2007) , as well as Clark (2007). included in the model. 9 The results are given for a model with a single Chernobyl dummy (model (1) in Table 2 ) and a further model containing monthly time dummies analogue to those above (model (2) in Table 2 ).
The coefficient of the Chernobyl dummy is highly significant. The probability (marginal effect = m.e.) of a respondent reporting being very worried about the environment increased on average by about 16 percentage points after April 26, 1986 compared to the three months before.
Some further notes on the resulting marginal effects related to the control variables: men are less concerned about environmental issues than women, and non-Germans are also less concerned than Germans. This is plausible as especially in the 1980s, the awareness of environmental issues was much more pronounced in Germany than in other countries.
Furthermore, the better educated people are, the more they worry about the natural environment. This is suggested by the positive marginal effect related to the variable of having a university degree and the negative effect related to the variable of having no vocational degree.
Respondents in part-time employment, education, marginal employment, and unemployment are significantly more worried about environmental protection than respondents in full-time employment. The reason could be that all these categories of people-who do not work a full day-simply have more time to consider environmental issues. In contrast, people who are voluntarily not employed seem not to be more concerned about the environment than fulltime workers. This could be due to the fact that these people are busy with other activities than employment (e.g., child care). However, one could expect that parents are more concerned about the environment than people without children because children are generally more vulnerable to environmental problems-for example, due to the time they spend playing outside. However my results suggest that parents are significantly less worried about the environment, and the effects (in absolute values) even increase with the number of children.
9 However, the controls "disabled" and the dummy variable indicating whether a person in need of long-term care lives in the respondent's household are removed from the model because they are judged to be of little importance in the context of environmental worries. Indeed, when included in the analysis, the related coefficients are statistically not significant and the coefficients of the other regressors do not change much. things-at least not at that time where environmental protection were less present in the public debate than it is today.
The estimation of the Chernobyl effect with monthly dummies shows that in the two months after the incident, the probability of a respondent reporting being very worried is ceteris paribus nine percentage points higher than in the month before the incident. The effects of the following three months are not significant, which is likely related to the small sample size interviewed in these months. Only 90 interviews were conducted in July 1986, 20 in August 1986, and three in January 1987 One can conclude that concern about the environment increased immediately after the nuclear incident and did not decline after several months but rather increased further over the course of time. The impact of the catastrophe on worries about the environment was very pronounced-unlike the impact on general life satisfaction. This suggests that life satisfaction is on the one hand closely related to individual life circumstances but does not visibly react to a global incident like an environmental catastrophe-which has in fact almost no real impact on personal life in (West) Germany.
The impact of Chernobyl on environmental concerns shows that people definitely were aware of the severity of the accident. But at the same time, it did not directly touch their individual lives. This gives evidence for the high stability of the subjective life satisfaction measure, which, on the one hand, is highly sensitive to individual and household characteristics like health, income, employment, and family situation, but on the other, does not react to even large-scale environmental incidents like the Chernobyl catastrophe-as long as people's personal lives are not directly involved. The subjective life satisfaction concepts included in SOEP have once again proven to be useful as a measure of individual well-being, which is not 10 See Table A2 in the appendix for the number of observations in each month.
susceptible to the distortions of global events but rather the product of individual life circumstances.
Conclusion
In this paper, I have demonstrated that the subjective well-being measure "life satisfaction"
was not affected by the nuclear catastrophe in Chernobyl. The measure does, however, strongly depend on individual and household characteristics like health, income, employment and family life.
This result has been found by analyzing the impact of the nuclear incident in Chernobyl of As satisfaction with life was not sensitive to the environmental incident, it has been demonstrated to be a stable measure of individual well-being. Furthermore, it has been shown to be highly correlated to individual characteristics while not being prone to distortions by a global catastrophe-even though people were well aware of the severity of the incident. 
